Abstract-Most of the banks are interested to provide high quality financial aid, known as credit, to their customers to contribute to the growth of gross domestic product (G.D.P.) of the country. The traditional credit risk management technique is dominated by the lending risk analysis (LRA) manual introduced by the Bangladesh Bank and recently the credit risk grading (CRG) system has been introduced which is not appropriately structured for the case of funding an industrial project. So, to overcome the lacking of existing LRA and CRG system regarding risk assessment for industrial project, an improved risk assessment model for is developed which gives a complete solution for risk evaluation for any industrial project. The purpose of this paper is to provide a standardized risk assessment and evaluation system especially for funding industrial projects and also assist in the ongoing improvement of the banking sector in Bangladesh by adopting a standardized approach in the form of credit risk grading (CRG) system. The whole model is divided into six risk components and each type of risk is again divided into some criteria which are crucial risk determinants and further the criteria are scored against specific parameters in order to assess the final grading score. Beside this a case study of a reputed cement industry project is also conducted and the risk of the proposed project is successfully evaluated using the proposed risk assessment model.
INTRODUCTION
Risk is inherent in all aspects of a commercial operation. However, for banks and financial institutions, credit risk is an essential factor that needs to be managed. Credit risk is the possibility that a borrower of counter party will fail to meet its obligations in accordance with agreed terms. Credit risk, therefore arises from the bank's dealings with or lending to corporate, individuals, and other banks or financial institutions [1] . Banks are committed to provide high quality financial services/products to contribute to the growth of G.D.P. of the country through stimulating trade Ishrat Jahan is with the Department of Industrial and Production Engineering, Bangladesh University of Engineering and Technology (BUET), Dhaka-1000, Bangladesh.
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Dr. M. Ahsan Akhtar Hasin is a Professor in the Department of Industrial and Production Engineering at Bangladesh University of Engineering and Technology (BUET), Dhaka-1000, Bangladesh. and commerce, accelerating the pace of industrialization, boosting up export, creating employment opportunity for the educated youth, poverty alleviation, raising standard of living of limited income group and over all sustainable socio-economic development of the country [2] . The failure of a commercial bank is usually associated with the problems in Credit portfolio and is less often the result of shrinkage in the value of other assets. As such, credit portfolio not only features dominant in the assts structure of the Bank, it is critically important to the success of the bank also.
Credit can be defined as 'A transaction between two parties which one (the creditor or lender) supplies money or monetary equivalent goods services, etc, in return for a promise of future payment by the other (the debtor or borrower)' [3] . Prudent use of credit results in the economic growth of the borrowers, which in turn leads to overall economic well-being of the society and ultimately the country. As purchasing power increases, people tend to spend more on consumer goods and this stimulates further economic growth [4] . Credit losses are the results of the ability and willingness to repay the credit. The reasons vary from increase in competition, new technology, substitutes, increase in prices, decline in demand overestimation of demand, oversupply position in the market government regulations, mismanagement, death of key persons business cycles, over-ambitious projects, financial losses, excessive leverage, concentrated exposure, defective diversification and so on. Only a proper credit-risk analysis will bring to light the probability of credit loss arising out of genuine business factors and explore the possible mitigates regarding this ominous situation to put a check on it [5] . Credit risk can be defined as 'the probability of loss (due to non-recovery) emanating from the credit extended, as a result of the non-fulfillment of contractual obligations arising from unwillingness or inability of the counter-party or for any other reason'. If the probability of the loss is high, the credit risk involved is also high, and vice-versa [6] .
Credit risk management encompasses identification, measurement, matching mitigations, monitoring and control of the credit risk exposures to ensure that: the individuals who take or manage risks clearly understand it; the organization's risk exposure is within the limits established by Board of Directors (BOD) with respect to sector, group and country's prevailing situation; Risk taking Decisions are in line with the business strategy and objectives set by BOD; The expected payoffs compensate the risks taken; Risk taking decisions are explicit and clear and Sufficient capital as a buffer is available to take risk [7] . Elimination of credit risk is impossible as long as credit forms an integral part of the economy. The financial organizations should manage Credit Risk Assessment and Evaluation System for Industrial Project
Golam Kabir, Ishrat Jahan, Md. Hassan Chisty and Dr. M. Ahsan Akhtar Hasin the credit risk in such a manner that it does not spiral out of control [8] . The goal of credit risk management is to minimize a bank's risk adjusted rate of return by maintaining credit risk exposure within risk inherent in the entire portfolio as well as the risk in individual credits or transactions [9] .
A. Different Forms of Bank Credits
From the banker's point of view, credit is the confidence of the lender on the ability and willingness of the borrower to repay the debt as per schedule of the repayment. For this, banking is termed as business of confidence. Before allowing credit facility a banker should be satisfied that the applicant qualifies the following five essentials which may be termed as 5 Cs, namely-Character: borrower's integrity, honesty and intention to repay the loan money, Capacity: borrower's business ability, particularly profit making report, Capital: financial strength to cover a business risk, Conditions: it is general business condition, Collateral: borrower's ability to produce additional securities [7] . Commercial banks make advances in different forms. All types of credit facilities can be broadly classified into two groups: funded credit and non funded credit. Any type of credit facility which involve direct outflow of Bank's fund on account of borrower is termed as funded credit facility. Funded credit facilities may be classified into four major types: loans, cash credit (CC), overdraft (OD) and bill discounted and purchased. Other important funded advances/facilities are: advance against hypothecation of vehicles (transport loan), consumer loans, agricultural loanfarming and off-farming, weaving loan, micro credit, consortium loan, syndicated loan, lease financing, hire purchase, import financing (LIM, PAD etc.), export financing (packing credit, trust receipt etc.) etc [6] . Non funded credit facilities are primarily non-funded in nature but at times it may turn into funded facilities. As such, liabilities against these types of credit facilities are termed as 'contingent liability'. The major non funded credit facilities are: letters of credit (L/C), bid bond, performance bond, advance/payment guarantee and foreign counter guarantee etc [6] .
The basic purpose of this paper is to explore and provide directional guidelines by preparing a proposed model needed to be adopted by banking sector that will try to improve: the risk assessment and evaluation process specially for funding industrial projects, assist in the ongoing improvement of the banking sector in Bangladesh by identifying the lacking in the existing credit risk assessment and management system and minimizing so by adopting a standardized approach in the form of credit risk grading (CRG) system and understanding the different aspects between financing an industry in their ongoing business and financing a project for a specific duration.
II. CREDIT RISK ASSESMENT
The objectives of credit risk management are to: minimize bad loans by improving the risk/return profiles of the port folio, price credit risk adequately or risk based pricing, maximize benefits from potential credit opportunities, setting of concentration and exposure limits, active portfolio management, adhere to credit policies and maintain and maintain a reliable database.
A. Credit Investigation
Credit investigation refers to the assessment of a loan proposal from different points of view to decide whether the bank should go for finance or not, i.e. the study of the borrower specially justifying credit status of the borrower. For selecting the borrower security should not the only thing to be relied upon. So responsibility of the bankers to investigate the client from different view points i.e. the strength and weakness of the client so that the client will be able to repay the bank loan as repayment schedule with profit [7] .
B. Sources of Credit Information
Credit information are collected from: Credit Agencies: dun and bradstreet (USA/India), CRAB (Bangladesh), CIB Bangladesh Bank: debtor's/ borrower information, owners information, group/ affiliation information, credit exposure matrix, third party guarantors information, Loan Application: client loan application and KYC, Market report: bankers can collect information about the client from businessman doing the same business, Study of the account: accounts turnover of the client of last one year, Confidential report, Default borrower list, Financial statements, Other sources: Press report, suppliers, tax papers etc, RJSC investigation etc., Clients personal interview [10] .
C. Modern Concepts of Credit Investigation
Modern concepts of credit investigation cover a well developed loan proposal analysis from six points of view these are: Managerial aspect: sincerity, honesty, integrity, educational background, experience of the borrower and ability of the management to run the project efficiently. Organizational aspect: under what type of organization the activities will be undertaken. Whether it is sole proprietorship or partnership, private limited, public limited company? Technical aspect: location of the business, land and building, machineries equipment, requirements to be used like power, fuel, water, materials etc. Marketing aspect: marketability of the product to be produced projected sales volume, scope of market expansion, possible threat of competition etc. Financial aspect: total requirement of fund for the business activities and how much will be required as loan from the bank, borrowers contributions in the business, cash inflow and out flow statement, sales forecast, balance sheet, profit and loss account etc. Economic aspect: contribution to gross commercial product (GCP), creation of employment, indirect benefit of the society [11] .
D. Preparation of Credit Report
A credit report contains: name and address of the client, nature of the firm and date of establishment, nature of business, investment in the business, subsidiary, net sales, annual net income, market reputation and means of finance particulars of bank account particulars of owner [6] . 
E. Selection of Borrower

III. CREDIT RISK GRADING SYSTEM
The credit risk grading (CRG) is a collective definition based on the pre-specified scale and reflects the underlying credit-risk for a given exposure. Credit Risk Grading is the basic modular for developing a Credit Risk Management system. Well-managed credit risk grading systems promote bank safety and soundness by facilitating informed decision-making. Grading systems measure credit risk and differentiate individual credits and groups of credits by the risk they pose. This allows bank management and examiners to monitor changes and trends in risk levels. The process also allows bank management to manage risk to optimize returns.
A. Existing Credit Risk Management System in
Bangladesh One of the most significant risks a bank is exposed to is what is generally termed as, 'Credit Risk'. Since the largest slice of income generated by a bank and a major percentage of assets are subject to this risk, it is obvious that prudent management of this risk is fundamental to the sustainability of a bank [12] . In 1993, Bangladesh Bank as suggested by Financial Sector Reform Project (FSRP) first introduced and directed to make the first regulatory move to introduce best practices in the Banking sector of Bangladesh under the caption "Lending Risk Analysis (LRA)" for all lending exposures undertaken by a bank in excess of Tk. 10 million.
The banking sector since then has changed a lot as credit culture has been shifting towards a more professional and standardized Credit Risk Management approach.
However, the LRA has got the following disadvantages of its own: a) The LRA manual suffers from a lot of subjectivity, sometimes creating confusion to the lending bankers in terms of selection of credit proposals on the basis of risk exposure. In other words, it lacks from objectivity. b) No post-sanction grading of the disbursed credit facility. c) No specific grading or scoring system for financing projects. d) LRA gives only the acceptance or rejection decision of a loan proposal i.e. whether to lend or not lend but no efforts have been undertaken for periodic grading for unclassified as well as classified loan accounts. e) LRA gives only single obligator grading/rating f) LRA does not provide any branch wise port folio grading. g) LRA does not provide the port folio wise grading system for the bank as a whole. h) With the world moving towards Basle II (which covers a) Minimum capital requirement which again involves 1) credit risk, 2) operational risk and 3) market risk, b) Supervisory review process and c) Market discipline) the need to introduce a risk grading system (RGS) for the industry is essential. i) LRA does not put emphasis on limit utilization. j) LRA lacks management Information System (MIS) on grading. k) LRA is only concerned with financial risk and security risk, but other significant risks such as business/industry risk, management, marketing and relationship risks, are not explored in LRA method.
IV. PROPOSED CREDIT RISK GRADING SYSTEM
To overcome the lacking of the existing LRA (Lending Risk Analysis) system outlined above with a view to creating a sustainable credit risk management culture, performance, environment and technique to render a need best simplified and user friendly model for application by the banks and financial institutions in processing credit decisions and evaluating the magnitude of risk involved there in a new strategy/system in the form of credit risk grading (CRG) is now going to be analyzed and overviewed. Credit risk grading suggested in this paper is going to be an important tool for credit risk management for industrial project as it is going to help the banks and financial institutions to understand various dimensions of risks involved in different industrial credit transactions. The aggregation of such grading across the borrowers, activities and the lines of business can provide better assessment of the quality of credit portfolio of a bank or a branch. The credit risk grading system is vital to take decisions both at the pre-sanction stage as well as post-sanction stage.
At the pre-sanction stage, credit grading helps the sanctioning authority to decide whether to: a) Lend or not lend b) What should be the loan price c) What should be the extent of exposure d) What should be the appropriate credit facility e) What are the various facilities f) What are the various risk mitigation tools to put a cap on the risk level At the post-sanction stage, the bank can decide about: a) The depth of the review or renewal b) Frequency of review c) Periodicity of the grading and other precautions to be taken. Having considered the significance of credit risk grading, it becomes imperative for the banking system to carefully develop a credit risk grading model, which meets the objective outlined above. Bangladesh Bank expects all commercial banks to have a well-defined credit risk management system, which delivers accurate and timely risk grading. In practice, a bank's credit risk grading system should reflect the complexity of its lending activities and the overall level of risk involved.
A. Number and Short Name of Grades Used in the CRG
The proposed CRG scale consists of 8 categories with Short names and Numbers are provided as follows: Grade 6 -Substandard: Financial condition is weak and capacity or inclination to repay is in doubt. These weaknesses jeopardize the full settlement of loans. Loans should be downgraded to 6 if loan payments remain past due for 60-90 days, if the customer intends to create a lender group for debt restructuring purposes, the operation has ceased trading or any indication suggesting the winding up or closure of the borrower is discovered. An Aggregate Score of 45-54 based on the Risk Grade Scorecard.
Grade 7 -Doubtful (non-performing): Full repayment of principal and interest is unlikely and the possibility of loss is extremely high. However, due to specifically identifiable pending factors, such as litigation, liquidation procedures or capital injection, the asset is not yet classified as Loss. Assets should be downgraded to 7 if loan payments remain past due in excess of 90 days, and interest income should be taken into suspense (non-accrual). Loan loss provisions must be raised against the estimated unrealizable amount of all facilities. In all cases, the requirements of Bangladesh Bank in CIB reporting, loan rescheduling and provisioning must be followed. An Aggregate Score of 35-44 based on the Risk Grade Scorecard.
Grade 8 -Bad and Loss (non-performing):
Assets graded 8 are long outstanding with no progress in obtaining repayment (in excess of 180 days past due) or in the late stages of wind up/liquidation. The prospect of recovery is poor and legal options have been pursued. The proceeds expected from the liquidation or realization of security may be awaited. The continuance of the loan as a bankable asset is not warranted, and the anticipated loss should have been provided for. Bangladesh Bank guidelines for timely write off of bad loans must be adhered to an aggregate score of 35 or less based on the Risk Grade Scorecard. 
D. Credit Risk Grading Process/Procedure
E. Credit Risk Grading Review
Credit Risk Grading for each borrower should be assigned at the inception of lending and should be periodically updated. Frequencies of the review of the credit risk grading are mentioned below [13] . 
V. PROPOSED RISK ASSESMENT MODEL OF AN INDSTRIAL PROJECT
A project is a complex non-routine, one time effort limited by time, budget, resources and performances specifications designed to meet customer need [14] . According to Gittenger -"The whole complex activities involved in using resources to gain benefit is a project". Credit risk for any industrial project arises from an aggregation of financial risk, technical risk, business/industry risk, marketing risk, managerial and relationship risk and security risk. Each of the above mentioned key risk areas required to be evaluated and aggregated to arrive at an overall risk grading measure. According to the importance of risk profile, the following weights are proposed for corresponding principal risks: 
Evaluation of Financial Risk
Risk that counterparties will fail to meet obligation due to financial distress. This typically entails analysis of financials i.e. analysis of leverage, liquidity, profitability and interest coverage ratios. Key Parameters are Internal rate of return (IRR), Profitability, Return on equity, Return on investment, Net profit to sales, Expected growth rate of the project and Payback period.
Evaluation of Technical Risk
Technical analysis defines as confirming that the proposed project's design is appropriate to the borrower's needs and is in conformity with applicable technical standards. Key parameters are Sourcing and Timeliness, Relation and communication with suppliers, Power, fuel and water supply, Building and layout, Transportation facilities, Engineering and Technological facilities and Others (Manpower, Natural and Climate Factors, Safety, Information Factors).
Evaluation of Business or Industry Risk
Risk that adverse industry situation or unfavorable business condition will impact borrowers' capacity to meet obligation. To conclude, this capitalizes on the risk of failure due to low market share and poor industry growth. Key parameters are Size of business, Age of business, Business outlook, Industry growth, and Market competition
Evaluation of Marketing Risk
Risk that can affect the borrower's capacity to meet obligations due to ineffective and disorganized marketing strategy is called marketing risk. Marketing analysis in project evaluation refers to the methodology by which strategic marketing principles are applied for the purpose of assessing the capability of an investment project to survive the competitive forces in its market. Marketing analysis also examines the integrity and consistency of the marketing assumptions and, where possible, helps in reformulating the project thereby increasing its likelihood of viability and sustained market performance. Key parameters are Size of potential market, Growth of demand, Supply, Promotional activity and Demand forecasting and market planning.
Evaluation of Managerial and Relationship Risk
Risk that counterparties may default as a result of poor managerial ability including experience of the management, its succession plan and team work is managerial risk. Relationship risk covers the conditions or relations of the borrower with the bank. Key parameters are Experience, Team work, Skill of the manager and the management team. Account conduct and Time to achieve full capacity utilization.
Evaluation of Security Risk
Risk that the bank might be exposed due to poor quality or strength of the security in case of default is security risk. This may entail strength of security and collateral, location of collateral and support. Key parameters are Security coverage (Primary), Collateral coverage (Property location) and Support (Guarantee).
VI. CASE STUDY OF A PROJECT RISK ASSESMENT MODEL
Mr. Adil Chowdhury, the CEO of Meghna Bank-a leading private sector commercial bank, is presiding over a meeting where the head of credit, Mr. Rahman presented the project appraisal report of the 'X' Cement Ltd. This is the country's only integrated cement manufacturing plant with a cost of USD 255 million of which 60 percent would be debt finance. ADB, IFC and some foreign banks will finance majority of the debt. The company will raise around 10 percent of their debt from the local market. Here lies the opportunity of the Meghna Bank, who wants to be the part of the project.
'X' Cement Limited was incorporated on 11 November 2001 as a private limited company in Bangladesh under the Companies Act 1994 pursuant to a Joint Venture Agreement executed on 01 November 2001 between Financier Lafarge, France and Islam Cement Limited, a company incorporated in Bangladesh. The company has been converted onto a public limited company on 20 January 2007. After completion, the Company would be primarily engaged in cement production, marketing, distribution and related business in Bangladesh. In addition, depending upon the market needs, the Company may also be involved in selling clinker.
A. Projected Cost and Financing Plan
Approximately BDT 319million shall be required for initial working capital at the beginning of production, which is supposed to be started in the 4 th quarter of year 2005. Working capital includes initial inventories of limestone, spares, imported bags, gypsum and consumables, representing production requirement for four to six weeks. In exchange rate in 2006 was USD 1-BDT 67. The rate of inflation in US dollar over the last five years ranged between 2% and 5%. Projected cost, financial plan, cash flow, income statement and investment outlay of the project are given below. The debt equity ratio of 'X' is 60:40. The company uses different types of debt for financing the project. On an average the cost of debt is 13%. The cost of equity is 18%. 
VII. RISK CALCULATION AND RESULTS
On the basis of the above information, financial, technical, business/industry, marketing, managerial and security risk of the project is calculated. 
VIII. CONCLUTIONS
An appropriate, precise and flexible Credit Risk Assessment and Evaluation model or system is mandatory for creating and adopting a risk management culture in the organization for developing a sustainable credit risk management environment in the banking sector of Bangladesh. Credit risk generates not only from counter party but also from improper policies, procedures and systems within the organization. This paper focuses on the weakness of the existing risk evaluation system that entails assessing risk through counter party or single obligor wise risk analysis. The new proposed Credit Risk Assessment and Evaluation system describes a new lending system that specifically addresses the flaws, thus helping all parties to the process. Based on the proposed evaluation system, it is expected that the credit risk analysis policies should: always follow the detailed and formalized credit evaluation or appraisal process, provide risk identification, measurement, monitoring and control, define target markets, risk acceptance criteria, credit approval authority, credit maintenance procedures and guidelines for portfolio management, be communicated to branches or controlling offices and clearly spell out roles and responsibilities of units involved in origination and evaluation system of credit risk for any industrial project.
IX. FUTURE WORKS
Because of time constraint, only the vital parameters for all the risk categories have been suggested and implemented in the model but there is a huge scope of expanding the range with more important parameters for more accurate risk calculation. It is also recommended to incorporate advanced level statistical tools and analytical model in the future CRG system of managing the credit risk in order to make it responsive to the global trend and simultaneous changes. There is scope to incorporate sensitivity analysis by developing simulation model in the upgraded and advanced version of CRG model in the near future to be Bad / Loss BL consistent with changing market scenario and making it a more intelligent system. The risk assessment model described here is mainly applicable for industrial project. It can be recommended that with the help and reference to this model, future risk assessment model can be prepared which will be applicable for any kind of projects of any size or durations easily and accurately.
